Objective-To investigate the feasibility of performing electrophysiological studies at a district general hospital and to evaluate the importance of such studies in the management of patients with suspected arrhythmias. (Br HeartJ 1995;73:76-81) 
Setting-District general hospital.
Subjects-93 patients (50 men, 43 women, mean age 45*9 years) with suspected arrhythmias. Results-The patients were divided into two groups according to symptoms. Group 1 (34 patients) presented with syncope. Group 2 (59 patients) presented with palpitation. AUl had previously undergone non-invasive investigations. AUl had had multiple hospital admissions and outpatient attendances. In group 1 nine patients with no documented arrhythmias had inducible ventricular tachycardia and three of six with suspected bradyarrhythmias had ventricular tachycardia. Fourteen patients had suspected ventricular arrhythmias before electrophysiological studies, which were confirmed in all, four receiving automatic implantable cardioverter defibrillators. Electrophysiological studies were used to guide drug treatment in all patients. Group 2 consisted of 32 patients with reentrant supraventricular tachycardia and 15 with ventricular tachycardia; 12 had no documented arrhythmias. In those with supraventricular tachycardia, accessory pathways were identified in all. In 23 patients drug treatment (guided by electrophysiological studies) was successfil. In nine, drug treatment guided by electrophysiological studies were ineffective and radiofrequency ablation was successful. In 15 patients with ventricular tachycardia and palpitations, 10 Clinical electrophysiology is important in the diagnosis of patients with arrhythmias, and vital in providing a management strategy for them. The success of radiofrequency ablation in patients with accessory pathwaysl-3 and the identification of patients at high risk with ventricular arrhythmias45 increases the need for electrophysiological studies still further.
At present such studies are performed almost exclusively at regional centres. Their medical, technical, and laboratory resources will be increasingly taken by the time consuming therapeutic ablation procedures, thereby further extending waiting list times for those in need of routine diagnostic studies.
Our objectives were twofold. Firstly, to show that diagnostic electrophysiological studies can be performed safely and effectively at a district general hospital and, secondly, that such studies significantly modified and improved the future management of those patients. We hope that this will add weight to the thesis that electrophysiological studies are not a "last resort" in the management of patients with proved or suspected arrhythmias,67 but are, in fact, an important tool whose early use leads to considerable clinical and financial benefits. In group 1, 25 patients were subsequently documented to have underlying cardiac disease, 20 with ischaemic heart disease and five with congestive cardiomyopathy. In group 2, 19 patients had underlying heart disease, 16 with ischaemic heart disease and three with congestive cardiomyopathy. Underlying cardiac disease was found predominantly in the patients with known ventricular tachycardia (10 with ischaemic heart disease, three with congestive cardiomyopathy) and the group with atrial fibrillation (four with ischaemic heart disease).
Patients and methods

METHODS
Most patients were studied as day cases. Those with ventricular tachyarrhythmias required a longer period of hospital admission. The patients were fasted, premedicated, and bipolar 6 French USCI leads were inserted via the right femoral vein after local anaesthesia with 1% lignocaine. Three leads were inserted and positioned initially at the high right atrium, bundle of His, and right ventricular apex. Leads were subsequently manipulated to other sites-for example, coronary sinus or right ventricular outflow or inflow as required during the studies. Signals were recorded on a six channel Picker KD 6000 machine with three simultaneous electrocardiogram leads and three simultaneous intracardiac signals displayed. Filtering was between 50 and 500 Hz. Intracardiac stimulation was performed using a Biotronik VH 10 electrophysiological stimulator.
To establish electropharmacological efficacy, intravenous antiarrhythmic drugs were administered according to a set protocol8 and repeat stimulation studies undertaken. The response to intravenous antiarrhythmic drugs was used to indicate long term drug treatment by mouth.
In patients with ventricular tachycardias the drugs tested were disopyramide, mexiletene, sotalol (where left ventricular function allowed), and amiodarone. In those in whom the ventricular tachycardia was stable and well tolerated, the response was assessed by intravenous administration of the drug chosen during the tachycardia. No more than one drug was administered intravenously in each study.
Where the arrhythmia was unstable or not well tolerated, and also for pre-discharge assessment, the effectiveness of the antiarrhythmic drug given by mouth was assessed when adequate plasma concentrations were achieved. In patients with syncope or known ventricular arrhythmias, all 12 electrocardiogram leads were attached during the electrophysiological studies. For all studies full facilities for cardiopulmonary resuscitation were available.
The studies were performed by a single cardiologist (PH) with previous electrophysiology training, or a cardiac registrar (AP) under supervision. An average of one to two electrophysiological studies were performed each week.
Patients requiring therapeutic intervention were referred to a regional centre with a full report and copies of the relevant results.
Results
Ninety three patients were studied (50 men, 43 women, mean age 45*9 years). The procedure times ranged from 45 In those 12 patients with palpitations and no arrhythmias documented, atrial fibrillation was induced in two, re-entrant supraventricular tachycardias in three, and sustained ventricular tachycardia and atrial fibrillation in a fourth patient. The remaining six patients with no arrhythmias on electrophysiological studies were reassured, and to date have not required further hospital admission.
Discussion
We have shown that diagnostic clinical electrophysiological investigations can be safely and effectively performed at a district general hospital.
In our 93 patients there were no complications. This compares extremely well with the 0-7% reported in other larger studies. 910 The diagnostic ability of the study compares well with those undertaken in larger centres and previously reported. In the group of patients with recurrent syncope, 57% had abnormal electrophysiological results. This is similar to the results collated from several studies from larger centres where abnonnal electrophysiological results were seen in 55% of patients with syncope; the most common abnormality observed was ventricular tachycardia."1 Ventricular tachycardia has also been shown as the most often provoked abnormality in patients with syncope and bundle branch block.'2 Fifty per cent of our patients with suspected bradyarrhytbmia had inducible ventricular tachycardia.
Our results confirm that electrophysiological testing in patients with syncope or in patients with presumed bradycardias provides a high yield of previously unsuspected ventricular tachyarrhythmias. This is particularly so in patients with underlying heart disease, as in our study population.
Drug treatment chosen as a result of the electrophysiological study resulted Electrophysiological studies are now arguably essential in patients with recurrent arrhythmias because of the significant increase in treatment options available to such patients. In our view all junior doctors wishing to achieve consultant cardiologist status should receive some formal training in arrhythmia management and electrophysiological studies in addition to conventional training in ischaemic heart disease intervention. Our work confirns that satisfactory information can be obtained from electrophysiological studies using relatively less sophisticated equipment than that encountered in tertiary centres. With three simultaneous intracardiac recordings and using bipolar catheter electrodes, adequate anatomical mapping was performed by repositioning the catheter electrodes.
Based on the Maidstone district population (200 000), we have shown that about 120 studies per million population may be required each year. With the greater success of therapeutic electrophysiology-that is, radiofrequency ablation-the need for diagnostic electrophysiology will probably increase.
In addition to the obvious clinical benefits of performing electrophysiological studies at a district general hospital, there could also be a financial benefit. The cost/benefit ratio of electrophysiologically guided drug treatment compared with an empirical approach has been shown to be 10:1 for patients with recurrent supraventricular arrhythmias and 18:1 for patients with recurrent ventricular arrhythmias.'3 14 An emergency admission in our hospital costs C300 for each 24 hours, compared with a day case electrophysiological procedure at C250. Before electrophysiological studies the mean number of inpatient admissions in this group of patients was 0-92. After electrophysiological study in a follow up period ranging from three months to three years, the number of emergency admissions was 0-46 for each patient.
These results confirm that electrophysiological studies should be undertaken early in the investigation of patients with syncope or palpitations, and that they can safely and successfully be performed at a district general hospital with adequately trained staff. This would reduce the pressure on electrophysiological laboratories in regional centres and free them to perform the more time consuming therapeutic interventions such as radiofrequency ablation.
